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IMAGE DATA STORING DEVICE, IMAGE PROCESSING APPARATUS 
INCLUDING THE SAME AND IMAGE DATA TRANSFER CONTROL METHOD 



BACKGROUND OF THE INVENTION 
The present invention relates to an image processing 
apparatus for processing arid storing image data. More 
particularly, the present invention relates to the 
transfer of image data between, e.g., a semiconductor 
memory, hard disk or similar storage built in an image 
processing apparatus and a storing device using a CD 
(Compact Disk) or similar storing medium. 

Generally, an electronic filing apparatus, digital 
copier or similar image input/output apparatus includes 
an external storage that allows a recording medium to be 
removably mounted thereto * The recording medium is mainly 
implemented by a magnetooptical disk or an optical disk. 
An internal storage built in the apparatus is capable of 
storing image data representative of document images and 
output from, e.g,, a scanner. When the image data are 
transferred from the internal storage to the external- 
storage, a transfer system is essential that takes account 
of the capacity of the external storage capable of dealing 
with the total number of files and the limited number of 



times of writing particular to, e.g., a CD-R (Compact 
Disk-Recordable) or a CD-RW (CD Rewritable) . A transfer 
system disregarding such limitations would cause image 
data to be written to the storing medium randomly, making 
the medium unusable due to the limited number of times of 
writing. 

Further, when image data are transferred from the 
external storage to the internal storage, the following 
problem is given rise to. Usually, the internal storage 
does not have a capacity great enough to store mass image 
data* Moreover, the internal storage is implemented by 
a memory of the type allowing a plurality of write accesses 
to occur at the same time in the event of the storage of 
document image data or the proces$ing of images. It 
follows that the transfer of mass image data from the 
external storage to the built-in storage fails. 

SUMMARY OF THE INVENTION 
It is therefore an object of the present invention 
to provide an image data storing device and an image data 
control method capable of obviating the failure of 
transfer of image data between an internal storage and an 
external storage, which uses a CD by way of example and 
does not allow a plurality of simultaneous write accesses, 
ascribable to a memory- full condition, free from wasteful 



storing operations/ and promoting the efficient use of the 
storages- 

It is another object of the present invention to 
provide an image data storing device and an image data 
transfer control method capable of obviating transfer 
failure by coping with limitations (residual number of 
files or residual memory capacity available) in the event 
of the transfer of designated image files or pages. 

It is another object of the present invention to 
provide an image data storing device and an image data 
transfer control method capable of obviating/ when one of 
storages is implemented by a removable storing medium 
(particularly a CD-R, CR-RW or similar write limiting type 
of storing medium)-, transfer failure by determining 
whether or not transfer is allowable in a particular 
optimal mode for each of write-in and read-out, and 
obviating wasteful write-in despite limitations on the 
storages to thereby promote the efficient use of the 
storages - 

It is another obj^t Qf the present invention to 
provide an image data storing device and an image data 
transfer control method capable of promoting easy 
operation in the event of file transfer or page transfer. 

It is still another object of the present invention 
to provide an image data storing device and an image data 
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transfer control method capable of enhancing file or page 
transfer performance. 

It is yet another object of the present invention 
to provide an image processing apparatus including 
5 inputting means, which is implemented by an interface for 
receiving image data output from an image reading unit or 
from the outside of the apparatus, and an image forming 
device that forms an image in accordance with the above 
image data. 

10 it is a further object of the present invention to 

provide a recording medium storing a program for executing 
the image transfer control method. 

In accordance with the present invention, an image 
data storing device includes a plurality of storing 

15 devices configured to store image data input via an 
inputting device each. A transfer controller controls the 
transfer of the image data between the plurality of storing 
devices- A checking device is included in the transfer 
controller for determining whether or not a storing device 

20 included in a destination, to which the image data should 
be transferred, has a capacity great enough to store the 
image data, 

Also, in accordance with the present invention, an 
image processing apparatus includes an inputting device 
25 including an image data storing device, which includes an 



interface. The inputting device receives image data 
output from at least one of an image reading unit or the' 
outside of the image processing apparatus. An image 
forming device forms an image in accordance with the image 
data output from the image data storing device. The image 
data storing device includes the above-described 
features , 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and advantages 

of the present invention will become more apparent from 

the following detailed description taken with the 

accompanying drawings in which: 

FIG. 1 is a view showing the general construction 

of an image processing apparatus embodying the present 

invention and implemented as a digital multifunction 

copier by way of example; 

FIG, 2 is a .plan view showing a specific 

configuration of an operation panel mounted on the copier 

of FIG. 1; 

FIG. 3 is a blocJc diagram, schematically showing a 
control system included in the illu3trative embodiment; 

FIG, 4 is a schematic block diagram showing a 
specific configuration of an image processing unit 
included in the control system of FIG ♦ 3; 
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FIG- 5 is a timing chart showing signals to be dealt 
with by a selector included in the configuration of FIG* 
4; 

FIG . 6 is a schematic block diagram showing a 
software system included In the- illustrative embodiment; 

FIG. 7 is a view showing a specific picture available 
for operating a document management application included 
in the system of FIG. 6; 

FIG- 8 is a view showing a specific picture for 
dealing with an external stored document; 

FIG. 9 is a view showing a specific picture for 
selecting files or internal stored documents; 

FIG* 10 is a view showing a specific picture for 
manipulating external stored documents; 

FIG. 11 is a flowchart outlining a file transfer 
procedure ; 

FIG* 12 is a flowchart demonstrating specific limit 
check processing included in the procedure of FIG. 11 and 
ba$ed on the residual memory capacity of a destination; 

FIG * 13 is a flowchart showing another specific limit 
check processing based on the residual memory capacity of 
a destination; 

FIGS . 14A and 145 are views each showing a particular 
specific picture including a message that shows the 
interruption of file transfer; 



FIG, 15 is a flowchart showing specific limit check 
processing based on the number of residual files available 
at a destination; 

FIG, 16 is a flowchart showing another specific limit 
check processing based on the number of residual files 
available at a destination; 

FIG. 17 is a view, showing a specific picture 
including a massage showing the interruption of file 
transfer; 

FIG. 18 is a view showing a specif ic picture to appear 
after the transfer of image files; 

FIG. 19 is a flowchart representative of another 
specific limit check processing; 

FIGS . 2 OA and 2 OB are views each showing a particular 
specific picture including a message that shows the 
interruption of file transfer; 

FIG, 21 is a flowchart showing part of the processing 
of FIG. 19 in detail;- 

FIG- 22 is a view showing a specific picture to appear 
in the event of the designation of files to be transferred; 

FIG* 23 is a view showing a specific picture to appear 
after the picture of FIG. 22; 

FIG* 2 4 is a flowchart outlining another specific 
file transfer procedure; 

FIG, 25 is a view showing another specific picture 
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to appear after the picture of FIG* 22; 

FIG. 2 6 is a flowchart showing a specific sequence 
of steps implementing the processing of FIG, 21 in detail; 

FIG , 27 is a flowchart that is an improved version 
of the operation shown in FIG. 2 6; 

FIG. 2 8 is a view showing a specific picture to appear 
in the event of designation of files and additionally 
including a selection order; 

FIG* 29 is a view showing a specif ic picture to appear 
after the picture of FIG , 28; 

FIG* 30 is a flowchart showing another specific 
sequence of steps implementing the processing of FIG, 21 
in detail; and 

FIG. 31 is a flowchart showing an improved version 
of the sequence of FIG. 30, 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to FIG- 1 o.f the drawings/ an image 
processing apparatus embodying the present invention is 
shown and implemented as a digital multifunction copier 
by way of example. The .copier or multiplex machine has 
a facsimile function, a printer function, an electronic 
filing function and other various functions in addition 
to a copier function* 

As shown in FIG, 1, the copier includes an ADF 



(Automatic Document Feeder) 1* The operator of the copier 
stacks documents on a tray 2, which is included in the ADF 
1, face up. The operator then presses a start key 34 
positioned on an operation panel 30 (see FIG. 2} - In 
response, a feed roller 3 and a belt A cooperate to 
sequentially feed the bottom document to the top document 
to a preselected position on a glass platen 6. At this 
instant, the copier counts the documents every time the 
feed of one document completes. A reading unit 50 reads 
the image of the document positioned on the glass platen 
6* The belt 4 and a discharge roller 5 cooperate to 
. discharge the document read by the reading unit SO. When 
a document sensor 7 senses another document present on the 
tray 2/ the document is conveyed to the glass platen 6 in 
the same manner as the previous document* A conveyance 
motor 26 (see FIG. 3) drives the rollers 3 and 5 and belt 

A writing unit 57 includes a laser unit 58 that emits 
a laser beam in accordance with image data output from the 
reading unit 50. The laser beam scans the surface of a 
photoconductive drum 15, which is a specific form of a 
photo conductive element* As a result, a latent image ■ 
representative of a document image is electrostatically 
formed on the drum 15. A developing unit 27 develops the 
latent image with toner to thereby form a corresponding 
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toner image. While a belt 16 conveys a paper sheet/ which 
is a specific form of a recording medium, at the same speed 
as the rotation of the drum 15, the toner image is 
transferred from the drum 15 to the paper sheet. 

A first, a second and a third tray 8, 9 and 10 each 
are loaded with a stack of paper sheets . A first, a second 
and a third paper feeder 11, 12 and 13 feed the paper sheets 
from the first, second and third trays 8, 9 and 10, 
respectively. A vertical conveying unit 14 conveys the 
paper sheet fed from any one of the trays 8 through 10 to 
a position where the paper sheet contacts the drum 15. A 
fixing unit 17 fixes the toner image on the paper sheet. 
A paper discharging unit 18 discharges the paper sheet 
carrying the fixed image thereon to a finisher 100. 
15 The finisher 100 selectively guides the paper sheet 

toward a print tray 104 or a staple tray 108 . Specifically, 
a path selector 101 steers the paper sheet toward the print 
tray 104 via discharge rollers 103 when positioned upward 
or steers it toward the staple tray 108 via rollers 10S 
20 and 107 when positioned downward. Every time a paper sheet 
is driven out to the staple tray 108, a jogger 109 positions 
the edge of the paper sheet. When a single copy, i.e., 
a single set of copies is completed on the staple tray 108, 
a stapler 106 staples it. The stapled copy drops onto a 
25 tray 110 due to its own weight. The print tray 104 is 
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movable in a direction perpendicular to the direction of 
paper conveyance for every document or for a copy 
automatically sorted by a video memory, thereby sorting 
prints . 

In a duplex mode for forming images on both sides 
of a paper sheet , a path selector 112 is positioned upward- 
In this condition/ the paper sheet fed from any one of the 
trays 8 through 10 and carrying an image on one side thereof 
is not steered toward the print tray 104, but is steered 
toward and laid on a refeedifrg unit 111". The refeeding 
unit 111 again feeds the paper sheet toward the drum 15, 
so that an image is formed on the other side of the paper 
sheet* At bhis instant, the path selector 112 is 
positioned downward in order to steer the above paper sheet, 
or duplex print, toward the print tray 104. 

Amain motor 25 (see FIG* 3) drives the drum 15/ belt 
16/ fixing unit 17 , paper discharging unit 18/ and 
developing unit 27. The rotation of the main motor is 
transferred to the paper feeders 11 through 13 via clutches * 
Also, the rotation of the main motor 25 is transferred to 
the paper feeders 11 through 13 via paper feed clutches 
22 through 24 {see FIG, 3), respectively. Further, the 
rotation of the main motor 25 is transferred to the vertical 
conveying unit 14 via an intermediate clutch 21 (see FIG. 
3) . 
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FIG* 2 shows a specific configuration of the 
operation panel 30 included in the illustrative embodiment. 
As shown, the operation panel 30 includes an LCD (Liquid 
Crystal Display) touch panel .31, numeral keys 32, a 
clear/stop key 33, a print key {start key) 34, a preheat 
key 35, a reset key 36, an initial set key 37, a copy key 
38, a copy server key 39, a document key 4 0, and a printer 
key 41. The touch panel 31 displays function keys, the 
number 'of copies, messages representative of the statuses 
of the apparatus, and so forth* 

By pressing the initial set key 37, it is possible 
to customize the initial conditions of the apparatus/ as 
desired. With the key 67, it is also possible to set the 
sizes of paper sheets disposed in the apparatus or to set 
desired conditions to occur when a mode clear key, not shown, 
assigned to the copier function is pressed. Further, the 
key 37 allows an application- to- be selected when the 
operation panel 30 is not operated over a preselected 
period of time to be set. In addition, the key 67 allows 
a transition time to a power saving state to be set or allows 
a transition time to an automatic of f /sleep mode to be set. 

The copier function is available when the copy key 
28 is pressed. 

The copy server key 39 is used to sore document images 
read by a scanner or images output from a host computer 
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by the printer function or to print the stored images • 
The document key 40 is used to edit, e.g. , image data 
stored by the above copy server function, as will be 
described specifically later • 

FIG, 8 shows a specific picture to appear on the touch 
panel 31 of the operation panel 30, FIG* 2, when .the 
document key 40 is pressed. When the operator touches 
desired one of keys appearing on the touch panel 31/ the 
key touched is reversed in color/ Assume that the operator 
desires to select a more specif ic function, e.g., to change 
a document name. Then, when the operator touches a 
corresponding key, a picture showing the more specific 
function appears on the touch panel 31. In this maimer, 
the touch panel 31 uses a dot display and can optimally 
display graphic information* 

FIG. 3 shows a control system including a • main 
controller 20. The main controller 20 controls the entire 
copier. The operation panel 30, including the touch panel 
31 and keys 32 through 35, is connected to the main 
controller 70. Also connected to the main controller 20 
are an image processing unit {IPU} 49 and the ADF 1 to be 
discretely controlled* The ADF 1 includes the conveyance 
motor 26 and document, sensor ?. The IPU 49 controls a 
scanner, controls' .the writing of document image data in 
the video memory, and controls image formation to be 
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executed' with the image data stored in the video memory. 
Further connected to the main controller 70 are the main 
motor 25 and clutches (CL) 21 through 24, which are 
respectively associated with the vertical conveying unit 
14 and first to third paper feeders 11 through 13. 

Referring again to FIG. 1, the document reading step 
to the image writing step will be described more 
specifically. These steps are. mainly assigned to the 
reading unit 50 and writing unit 57. 

The reading unit 50 includes scanning optics in 
addition to the glass platen 6. The scanning optics 
includes lamps 51, a first mirror 52, a lens 53, and a CCD 
(Charge Coupled Device) image sensor 54. The lamps 51 and 
first mirror 52 are. mounted on a first carriage not shown 
while the second mirror 55 and third mirror 56 are mounted 
on a second carriage not shown. A scanner drive motor, 
not shown, causes the first and second carriages to move 
at a relative speed of 2:1, so that the optical path has 
a constant length . The CCD image sensor 54 reads the image 
20 of a document and outputs a corresponding electric signal . 

The writing unit 27 includes a lens 59 and a mirror 
60 in addition to the laser unit 58. The laser unit 58 
accommodates a laser diode and a polygonal mirror. Amotor, 
not shown, causes the polygonal mirror to rotate at a high/ 
25 constant speed. The writing unit 27 emits a laser beam 
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so as to scan the surface of the drum 15 In the main scanning 
direction, A beam sensor, not shown, adjoins one end of 
the drum 15 and outputs a main scan synchronizing signal 
by sensing the laser beam* A write start timing in the 
5* main scanning direction and control signal for the input 
and output of image signals, which will be described later, 
are generated on the basis of the main scan synchronizing 
signal* 

How an image signal output from the reading unit 50 

10 is transformed to image data to be input to the writing 
unit 57 will be described hereinafter. This procedure is 
mainly assigned to the IPU 49. 

FIG. 4 shows a specific configuration of the IPU 49. 
As shown, the IPU 40 includes the CCD image sensor 54 for 

15 transforming a reflection from a document illuminated by 
the lamps 51 to an electric signal- An ADC (Analog- 
to-Digital Converter) 61 converts the electric signal to 
a digital signal or image data- A shading correction 62 
executes shading correction with the image data* An MTF 

20 (Modulation Transfer Function) and y correction 63 
executes MTF and y correction with the image data output 
from the shading correction 62. A magnification change 
72 executes enlargement or reduction with the image data 
output from the correction 63 in accordance with a 

25 magnification change ratio . selected* A selector 64 
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selectively delivers . the image data output from the 
magnification change 72 to a write y correcting unit 79 
or. a video memory controller 65. The write y correcting 
unit 71 corrects the write y of the image data in accordance 
with image forming conditions and feeds the corrected 
image data to the writing unit 57. 

The video memory controller 65 and selector 64 are 
capable of interchanging image data with each other. The 
IPU 49 additionally includes a CPU (Central Processing 
Unit) 68, a ROM (Read Only Memory} 69, a RAM (Random Access 
Memory) 70, and an NV-RAM (Non-Volatile RAM) 74. The CPU 
68 controls the setting of the video memory controller 65 
• and controls the reading unit 50 and writing unit 57. The 
ROM 69, RAM 7 0 and NV-RAM 74 store a program meant for the 
CPU 68 and data. The CPU 68 is capable of writing and 
reading data out of a video memory 66 via the video memory 
' controller 65. Specifically, image data representative 
of documents are written to or read out of the video memory 
66, a hard disk (HD) 75 or an external storage 76. The 
20 image data are transferred between the video memory 66 and 
the HD 75 or the external storage 76 or output to the writing 
unit 57. 

. More specifically,' in the illustrative embodiment, 
the video memory controller 65 includes a section for 
compressing the image data input via the selector 64 . The 
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compressed image data are written to the video memory 66, 
Image data with 2S6 tonality levels, which corresponds to 
the largest image size, may be directly written to the video 
memory 66 without compression/ if desired- The 
5 illustrative embodiment compresses the image data in order 
to effectively use the limited capacity of the video memory 
66, Further, the compression allows mass image data to be 
stored in the video memory 66 at a time/ so that in a sort 
mode the image data can be read out of the video memory 
10 66 in order of page. An expanding section also included 
in the video memory controller 65 sequentially expands the 
image data read out of the video memory 66. The above 
function is generally referred to as an electronic sorting 
function. 

15 Furthermore/ image data representative of a 

plurality of documents may be sequentially written to the 
divided portions of the area of the video memory 66 
corresponding to a single paper sheet- For example/ image 
data representative of four documents may be sequentially 

20. written to the quadrisect areas of the video memory 66 
corresponding to a single paper sheet - In such a case/ 
the four documents will be combined and printed on a single 
paper sheet* 

The CPU 68 is capable of accessing the image data 
25 stored in the video memory 66. This allows the image data 
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stored in the video memory 66 to be reduced/ cut out or 
otherwise processed* This can be done by writing control 
data in a register included in the video memory controller 
66- The processed image data are again written to the 
video memory 66* 

The video memory 66 is divided into a plurality of 
areas in accordance with the size of. image data to be 
processed, so that the input and output of image data can 
be executed at the same time. For this purpose, the video 
memory 66 is interfaced to the video memory controller 65 
by two sets of address and data lines y one for reading and 
the other for writing. This configuration allows image 
data to be written to, e.g*, an area 1 and allows image 
data to. be read out of an area 2 at the same time. 

Further, the CPU 68 is capable of transferring the 
image data read out of the video memory 66 to the operation 
panel 30 via an I/O (Input /Output) port 67 as image data 
73. Because display resolution available with the 
operation panel 30 is generally low, the image data read 
out of the video memory 66 are reduced, or thinned out, 
and then sent to the operation panel 30 . 

The HD 75 may be used in addition to the video memory 
66 because the video memory 66 stores mass image data. The 
HD disk 75 permanently stores image data even when a power 
switch provided on the apparatus is turned off. It is a 
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common practice to use the HD 75 when a plurality of regular 
or formatted documents are read by a scanner and stored. 
The external storage 76 includes a removable storing 
medium, e.g., CD-R, CD-RW or DVD (Digital Versatile Disk) . 
5 An SCSI (small Computer System Interface) controller 
controls the bus of the external storage 76 in the event 
of write-in or read-out of image data. At this instant, 
the image data are once written to the video memory 66 in 
order to absorb differences between the above writing or 

10 reading operation and the image formation and read-out 
from the scanner. More specifically, image data output 
from the scanner are written to the external storage 76 
by way of the video memory 66 without exception. Also, 
image data read out of the external storage 7 6 are sent 

15 to the writing unit 57 by way of the video memory 27 without 
exception. 

As stated above, the video memory controller 65 
determines a video path when image data are written to or 
read out of the video memory 66, HD 75 or external storage 

20 76, when image data output from a scanner are input, or 
when the image data to be sent to the writing unit 57 are 
output. The CPU 68 determines the destination of image 
data to be input or output, allowing the video memory 
controller 66 to switch the flow of image data. 

25 FIG. 5 shows a specific transfer timing of one page 
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of image data via the selector 64. In FIG* 5, /FGATE is 
representative of a valid period of one page of image data 
in the subscanning direction- /LSYNC is representative 
of a line-by-line main scan synchronizing signal; the 
image data is validated by a preselected clock after the 
positive-going edge of the signal /LSYNC, A signal /LGATE 
indicates that the image data in the main scanning 
direction is valid. These signals are synchronous to a 
pixel clock VCLK* A single pixel, eight bits (256 tonality 
levels) of data is input to the selector 64 for a single 
period of the pixel clock VCLK* In the illustrative 
embodiment/ image data are printed on a paper sheet at a 
density of 400 dpi (dots per inch) while the maximum number 
of pixels is 4, 800 in the main scanning direction and 6, 800 
in the subscanning direction. Also, image data are 
as-sumed to approach a white image, as they approach 255* 

A specific procedure for copying the image data 
stored in the video memory 66 or the HD 75 in the external 
storage 76 will be described hereinafter. A copy 
application is conventional and will be note described 
specifically. 

FIG, 6 shows a software system included in the 
illustrative embodiment. As shown, the system includes 
a document management application (DOC. MAN* APPL.) 214 
representative of a function of dealing with existing 
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stored image data. This application 214 operates 
independently of a copy application (COPY APPL.) 211, a 
copy server application (COPY SERVER APPL . ) , and a printer 
application (PRINTER APPL.).. A system controller 200 
5 arbitrates controllers 221 through 225 assigned to the 
operation panel, which is a shared resource, peripherals, 
ah image forming device, an image reading device and a 
memory unit. 

While the above applications each draw a particular 

10 picture, the picture is not displayed on the operation 
panel, but is virtually generated within the memory. 
Specifically, because .a single application actually 
appears on the operation panel, the panel controller 221 
selects one of virtual pictures generated by the various 

15 applications under the control of the system controller 
200 and arranges it in a'- picture as a panel owner 
• application, when the external storage 76 is mounted to 
the copier, it is connected to the connection port of an 
SCSI controller 232 shown in FIG. 6 and controlled by the 

20 SCSI controller 232. 

In the illustrative embodiment, the document 
management application 214 causes an image stored in the 
video memory 66 or the HD 75 to be copied in the external 
storage 7 6, as will be described hereinafter. 

25 FIG. 7 shows a specific picture for causing the 
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document management application 214 to operate- The 
picture of FIG, 7 appears on the touch panel 31 when the 
operator touches the document key 40, FIG* 2* In the 
illustrative embodiment, various functions relating to 
image data stored in internal storing means and image data 
stored in the external storage 76 are available* The 
internal storing means refers to the video memory 66 or 
the HD 75 built in the copier and is identical in meaning 
with an internal memory. In FIG* 7, an internal document 
key 171 is reversed to show that image data stored in the 
internal storing means can be edited - 

When the operator touches an external document key 
172/ a picture shown in FIG. 8 appears on the touch panel 
31, showing the operator that image data stored in the 
external storage 7 6 can be edited* 

The picture shown in FIG, 7 includes an area 177 
assigned to various image attribute information for 
specifying the image data stored in the internal storage, 
i,e», user IDs (identifications), document names, numbers 
of pages, times of storage, and data sizes (amounts of data) . 
A user ID is assigned by a printer driver included in a 
personal computer, which is connected to the copier, and 
therefore displayed only at the time of storage using the 
printer function* A document name is attached every time 
an image is stored* A number of pages is representative 
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of the number of document images stored. A time of storage 
is representative of the time of storage of image. data. 
Such image management information, are stored in the NV-RAM 
74 and therefore preserved even when a power switch, not 
5 shown, is turned off. While only eight different image 
attribute information are shown in the area 177, the 
operator may touch an up key 178 or a down key 178 in order 
to see other attribute data being not displayed. 

In FIG. 7, an area 180. shows a page that indicates 

10 the position of eight image attribute information 
appearing in the picture in a list, which lists all image 
attribute information. The area 180 is shown as 
indicating that the above list contains twelve pages of 
image attribute information, and that eight image 

15 attribution information being displayed are listed in the 
third page. 

When the operator touches desired one of items shown 
in an area 175, the image attribute information list is 
sorted on the basis of the item selected. In FIG. 7, the 
20 list is sorted in accordance with the time of storage by 
way of example. A list searching function is available 
when a search key 173 is pressed. 

When the operator touches desired one of the image 
attribute information in the display area 177, the 
25 attribute information selected is reversed, as shown in 
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an area 195 of FIG. 9. Let this reversed condition be 
referred to as a designated condition. The operator can 
designate a plurality of different image attribute 
information. When the operator touches a "display 
designated document* key 174, only the image attribute 
information in the designated state appear in the display 
area 177 . A display area 179 shows the total capacity and 
residual capacity (megabytes) of the internal storing 
means. A display area 186 shows the total capacity and 
residual memory capacity (megabytes) of the external 
Storage 76. 

The picture shown in FIG. 7 further includes a 
"change document name" key 181, a "connect documents" key 
182, an "insert document" key 183, a "delete page" key 184, 

15 a "strike off" key 185, and so forth. 

When the operator touches desired image attribute 
information and then a "shift document" key 187, the image 
data and image attribute information are written to the 
external storage 7 6. At this instant, an image attribute 

20 information list stored in the external storage 76 is 
updated and again written to the storage 76. When the 
operator touches an external document key 172, a specific 
picture shown in FIG. 10 appears on the touch panel 31. 
In the picture of FIG. 10, the image attribute information 

25 list appears in an area 198. 
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The transfer of files between the internal storing 
means and the external storage 76 will be described 
hereinafter. In the illustrative embodiment, the 
operator may selectively transfer files from the internal 
5 storing means to the external storage 76 on the basis of 
the "internal document" image of FIG. 7 or from the external 
storage 76 to the internal storing means on the basis of 
the "external document" image of FIG. 8. 

Briefly, the illustrative embodiment selects 

10 optimal check processing for each of two different cases. 
In one case, image files are written to the external storage 
76 loaded with a removable storing medium (particularly 
a write limiting type of storing medium) . In the other 
case, image files are written to the internal storing 

15 medium, i.e., the video memory 66 or the HD 75 capable of 
storing, even during transfer from the external storage 
76, image data output from .the scanner or input from the 
outside of the copier. The limit check processing 
determines whether or not image files can be transferred. 

20 Transfer is executed or 'interrupted on the basis of the 
result of the limit check processing. 

FIG. 11 shows a file transfer procedure shared by 
both of the transfer from the internal storing means to 
the external storage 76 and the transfer from the latter 

25 to the former. However, as for a limit check processing 
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(step S6) included in the. procedure/ a particular 
operation mode is assigned to each of the two different 
directions of transfer. As shown, when the operator 
touches the file area of the picture of FIG . 7, whether 
or not the operator has -designated a file or canceled the 
designation is determined (steps Si and S2) * 

In the case of- transfer from the external storage 
76 to the internal storing means, the following sequence 
of steps are executed on the basis of the picture of FIG* 
8. If the answer of the step SI is positive (YES), the 
designated file is reversed (step S3) , as shown in FIG. 
9 specifically. If the answer of the step S2 is YES, file 
designation is cancelled (step S) , i»e. , the file reversed 
in FIG. 9 is restored to the original condition shown in 
FIG* 7. 

After the step S3, whether or not the operator has 
touched the M shift document" key 187 in the picture of FIG. 
7 is determined {step S5) ♦ If the answer of the step S5 
is NO, the procedure returns to the step Si , If the answer 
of the step S5 is YES/ i.e., if a designated file is present 
and if a transfer start oorsmaxid is input on the key 187, 
the limit check processing is executed (step 5 6} . The step 
S6 will be described in detail later with reference to FIGS • 
12, 13, 15, 16 and 19. As a result of the step S6, an NG 
(No Good) flag (fCheckNg) is set or reset (step S7) . If 
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theNG flag is set, meaning: w no good", the file transfer 
is interrupted (step S8) , and the operation returns to the 
step SI* If the NG fXag is reset, i,e*, if the result of 
the check is good/ file transfer is executed (step 59) • 
Subsequently, whether or not all files have been 
transferred is determined (step S10) . If the answer of 
the st§p S10 is negative (NO), the step 56 and successive 
steps are executed. If the answer of the step SlO is YES, 
the operation returns to the step SI. 

The limit check processing (step S6) is executed 
before file transfer, i,e,, when the operator touches the 
^shif t document" key and at the time of file transfer, i . e- , 
before the transfer of the individual file* The check 
before the start of file transfer obviates wasteful 
transfer- Particularly, when a CD-R, CD-RW or similar 
write limiting type of storing medium is used as a storage 
(external storage 76} , the writing condition is limited* 
Specifically, a CD-R does not allow data to be written to 
its region used once while a CD-RW does not allow data to 
be written more than a guaranteed number of times. 
Therefore, when a factor that causes transfer to be 
interrupted exists, the check before the start of file 
transfer not only obviates wasteful operation, but also 
enhances the efficient use of the storing medium. 

Further, in the case of transfer to the external 
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storage 7 6 loaded with a CD-R or a CD-RW, the result of 
the initial check does not vary throughout the transfer 
because a CD-R or a CD-RW does not allow any data to be 
written or read out during writing. This is also true With 
storing means of the type accessible only under control 
conditions that prevent a plurality of write accesses to 
occur at the same time* In such a case/ only, the check 
before the start of file transfer suffices, i.e. / the step 
S10 (NO) may be followed by the step S9 in order to omit 
the check during file transfer. 

It is likely that store processing is executed during 
the repeated file transfer due to, e.g., the image reading 
of - the scanner or the new file storage from the printer. 
In the illustrative embodiment/ the above store processing 
delivers image data to the video memory 66 or the HD 75. 
The check effected during the repeated file transfer, copes 
with such store processing. For example/ the check 
relating to the limit of capacity is surely effected every 
time a file is transferred/ obviating a trouble ascribable 
to the factor described above. 

Another specific file transfer procedure available 
with the illustrative embodiment is as follows. In FIG* 
11/ if the answer of the step S10 is YES, the operation 
returns to the step SI. In the alternative procedure, the 
operation returns to the step SI by wa.y of processing for 
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displaying a list of files, which have been canceled after 
designation. Specifically, assume that the result of the 
limit check (step S6) shows that files can be transferred 
if the number of designated files is reduced, Then 7 
processing for reducing the number of designated files in 
order to effect file transfer is executed in the step S6, 
as will be described specifically later with reference to 
FIG* 24. This processing is added because the operator 
may transfer the canceled files* by using another media* 

More specifically/ as shown in FIG* 24, if the answer 
of the step S10, FIG. 11/ is YES, whether or not files 
canceled and not transferred as a result of the step S6 
exist is determined (step Sll) . If the answer of the step 
Sll is YES, a list listing the above files is displayed 
(step 312} . FIG. 18 shows a specific picture showing such 
a list. The operator, watching the picture of FIG. 18/ 
can continue the file trsinsfer without again selecting the 
files. As for the st^ps SI through S1G, the procedure of 
FIG, 24 is identical with the procedure of FIG* 11. 

The limit check processing (36) shown in FIG* 11 or 
24 will be described in detail hereinafter* The limit 
check processing checks either one of the residual memory 
capacity of the destination and the number of residual 
files that can be additionally stored in the destination* 

FIG* 12 shows the limit check processing based on 
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the residual capacity of the destination. As shown, the 
residual capacity of the destination (LEFT MEM size) is 
determined (step S14) , and then the total capacity of files 
to be transferred (TRANS FILE SIZE) is determined (step 
5 S15) . Subsequently, whether or not the residual capacity 
of the destination is greater than or equal to the total 
capacity of files to be transferred is determined (step 
S16) . If the answer of the step Si 6 is NO, meaning that 
the residual capacity of the destination is short, the 

10 check NG flag is set (step S17) with the result that the 
transfer is interrupted in the steps Sll and S8 of FIG. 
11 or 24. At this instant, as shown in FIG. 14A, a message 
informing the operator of the transfer failure appears in 
the picture being displayed. 

15 By determining the residual capacity of the 

destination, it is possible to avoid wasteful file 
transfer, as for a CD-R, for example, wasteful writing 
that obstructs the efficient use the memory capacity does 
not occur. 

20 tf the answer of the step SI 6 is YES, meaning that 

the residual capacity of the destination is great enough 
to accommodate all the files, the check NG flag is reset 
(step SI 8) . As a result, file transfer is executed in the 
step S9 of FIG. 11 or 24. 

25 As for the transfer from the external storage to the 
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internal storing medium, the residual capacity of the 
destination and the total ■ capacity of files to be 
transferred are determined even during transfer. 
Specifically, another application being executed in 
parallel is apt to use the internal, storing means in order 
to store, e.g., an image printed by the printer or read 
by the scanner. In such a case, even if the residual 
capacity of the destination has some room for the total 
capacity of files, as determined before the transfer, the 
residual capacity decreases by (capacity occupied by 
transferred files + capacity used by another application) 
each time. It is therefore likely that the file transfer 
is disabled halfway. 

FIG. 13 shows another specific limit check 
processing based on the residual memory capacity of the 
destination. As shown, the residual capacity of the 
destination is determined (step S21) . Subsequently, 
whether or not transfer has started (step S42) . If the 
answer of the step S42 is NO, the total capacity of files 
to be transferred is determined (step S23) . If the 
residual capacity of the destination is not greater than 
or equal to the total capacity of files (NO, step S24) , 
the check NG flag is set (step S26) . As a result, file 
transfer is interrupted in the steps Si and S8 of FIG. 11 
or 24. Again, the specific message shown in FIG. 14a is 
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displayed to inform the operator of the transfer failure* 
If the residual capacity of the destination is 
greater than or equal to the total capacity of files (YES, 
step S24), th« check NG flag is reset (step S27) * 
Consequently/ file transfer is executed in the step S9 of 
FIG* 11 or 24. 

If the answer of the step S22 is YES and if the check 
is effected every time a file is transferred, whether or 
not a memory control section (video memory controller 65) 
is outputting a memory- full signal is determined (step S2S) * 
If the answer of the step S25 is YES, the check NG flag 
is set (step S27) . This interrupts the file transfer in 
the steps S7 and 58 of FIG, 11 or 24. 

Steps to be executed after the start of file transfer 
correspond to the steps described in relation to the file 
transfer from the external storage to the internal storing 
means ♦ A memory- full state is apt to occur during file 
transfer because of the residual capacity of the 
destination that decreases little by little, as stated 
previously. The procedure shown in FIG* 13 detects the 
memory-full state with a simple method* 

FIG. 15 shows a specific limit check procedure using 
the number of residual files that can be additionally 
stored in the destination* As shown, how many files can 
be additionally written to the memory of the destination 



S3 



(Left File Num) is determined (step S31) , and then the total 
number of files to be transferred (TRANS FILE NUM) is 
determined (step S32) * Subsequently / whether or not the 
number of residual files available at the destination is 
greater than or equal to the total number of files to be 
transferred is determined (step S33) * If the answer of 
the step S33 is NO, meaning that the number of residual 
files short, the check NG flag is set (step S34) with the 
result that file transfer is interrupted in the steps S7 
and S8 of FIG. 11 or 24. At this instant, as shown in FIG* 
14B specifically, a message informing the operator of the 
transfer failure appears in the picture being di splayed . 

By determining the number of residual files 
available at the destination, it is possible to avoid 
wasteful file transfer. As for a CD-R, for example, 
wasteful writing that obstructs the efficient use the 
memory capacity does not occur. 

If the answer of the step S33 is YES, meaning that 
the number of residual files of the destination is great 
enough to accommodate all the files, the check NG flag is 
reset (step S35} ♦ As a result, file transfer is executed 
in the step 59 of FIG, 11 or 24. 

As for the transfer from the external storage to the 
internal storing medium, the number of residual files 
available at the destination and the total number of files 
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to be transferred are determined even during transfer. 
Specifically/ another application being executed in 
parallel is apt to use the internal storing means in order 
to store, e.g., an image printed by the printer or read 
by the scanner* In such a case, even if the number of 
residual files of the destination has some room for the 
total number of files to be transferred, as determined 
before the trans fer, the number of residual files 
decreases by (capacity occupied by transferred file + 
capacity used by another application] each time. It is 
therefore likely that the file transfer is disabled 
hal f way - 

In another specific limit check processing based on 
the number of residual files available at the destination, 
a particular sequence of steps are executed before and 
after the start of file transfer* Specifically/ before 
the start of file transfer, the procedure described with 
reference to FIG. IS is executed, On the other hand, after 
the st$rt of file transfer/ the step 325, FIG. 13, is 
executed to see if files can be transferred* More 
specifically, in the previously stated memory- full state, 
the ch^ck NG flag is reset* 

Hereinafter will be described a specific procedure 
relating to the limit check processing and improving the 
content of the alarm to be displayed when the residual 
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memory capacity of the destination' is determined to be 
short before the start of file transfer* File transfer 
absolutely fails if the residual capacity of the 
destination is short when a single file is to be transferred. 
On the other hand, there is a case wherein even when a 
plurality of files are designated by the operator, file 
transfer can be effected despite the short residual 
capacity of the destination if the number of files is 
reduced. The procedure to be- described makes the above 
decision and urges the operator to alter the designated 
files. FIG. 16 shows such a procedure specifically. In 
FIG. 16, steps S41 through S46 and a step S54 are identical 
with the steps S21 through 524 and steps S26, S27 and S25 
of FIG, 13 and will not be described specifically in-order 
to avoid redundancy. 

As shown in FIG, -16/ after the check NG flag has been 
set due to the short residual capacity of the destination, 
an alarm message showing the operator that designated 
files cannot be transferred is displayed (step S47) . An 
additional message appears in.the same picture as the alarm 
message on the basis of the. result of decision to be 
described hereinafter. First, a short memory size 
{OVERSIZE) is calculated by subtracting the residual 
capacity of the destination (LEFT MEM SIZE) from a file 
size to be transferred (TR&N'FILE SIZE) (step S48) , 
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To determine a file size file by file, file numbers 
i beginning with 1 are attached to the designated files 
(step S49) . Subsequently, whether or not the files #i have 
file sizes smaller than the residual memory capacity of 
the destination is determined one by one (step S50) . If 
the answer of the step S50 is YESy meaning that file 
transfer can be effected if the number of files is reduced, 
an alarm message/ e*g*, one shown in FIG, 17 is displayed. 
The alarm message shows the short memory capacity {over 
memory number) calculated in the step S48 and the fact that 
file transfer is possible if the number of files is reduced. 

If the answer of the step SSO is NO, the file number 
i. is incremented by 1 in order to set the next file number 
(step SSI) , Subsequently, whether or not all the 
designated files have been searched is determined (step 
S52) . If the answer of the step S52 is NO, the steps SSO 
and S51 are repeated* In this manner, the designated files 
are sequentially examined until a file that satisfies the 
condition of step 350 has been found. If at least one of 
the files satisfies the condition of the step SSO (YES, 
step S50), the alarm message of step 553 is displayed. 
Thereafter, file transfer is interrupted by the procedure 
described with reference to FIG, 11 or 24 (step 38) . 

The alarm message shown' in FIG. 17 allows the 
operator to compare the over memory number or short memory 



37 



size and the size data of designated files, which appears 
on the picture of the document management application, and 
easily select files whose designation should be canceled. 

Another specific procedure will be described that 
allows file transfer to be effected despite the short 
residual capacity of the destination if the designation 
of files is canceled. As shown in FIG* 19, the residual 
capacity of the destination is determined (step Si 41) , and 
the total capacity of designated files to be transferred 
is determined (step SI 42) * Whether or not the residual 
capacity of the destination is greater or equal to the total 
capacity of designated files is determined {step S143) . 
If the answer of the step 5143 is YES, meaning that the 
residual capacity of the destination is great enough to 
store all of the files, the check NG flag is reset (step 
S151) . This is followed by the step S3 of FIG * 11 or 24 
for executing file transfer. 

If the answer of the step S143 is NO, meaning that 
the residual capacity of the destination is short/ the 
short memory size is calculated by subtracting the 
residual capacity of the destination from the file size 
to be transferred. Specifically, to determine a file size 
file by file, a fiXe nuiaber i - 1 is set (step S145) . 
Subsecjuently, whether or not a file #1 and successive files 
have sizes smaller than the residual capacity of the 
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destination is determined file by file (step S146) . 

If the answer of the step S14S is YES, meaning that* 
file transfer can be effected if the number of designated 
files is reduced, there is executed processing assigned 
to a case wherein file trar^sfer will be allowed if the 
designation of files is canceled (step S152) . The step 
S152 will be described in detail later. Because the 
operator may not alter the designated files in the step 
5152, whether or not the designated files are altered is 
determined (step S153) * If the answer of the step S153 
is YES, the operation returns to the step S141, If the 
answer of the step S153 is NO/ an alarm message showing 
the operator that file transfer is not allowed is displayed 
(step S149) . After the step S149, the check NG flag is 
set {step 5150). Thereafter, the step S8 of FIG. 11 or 
24 is executed to interrupt file transfer. 

•If the answer of the step S146 is NO/ the file number 
i is incremented by 1 in order to set the next file number 
(step S147) . Subsequently, whether or not all the 
designated files have been examined is determined (step 
S148) * If the answer of the 'step S148 is NO, the steps 
S146 and 147 are repeated until a file that satisfies the 
condition of step S146 has been detected* If the answer 
of the step S148 is YES, the alarm message is displayed 
(step S149) „ FIG, 2 OA shows a specific alarm message 
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indicating a short memory size. The alarm message allows 
the operator to, e.g w cancel files corresponding to the 
short memory size while storing the other files. This is 
also followed by the steps S150 and the step S8 of FIG* 
11 or 24. 

FIG. 21 shows the' step S1S2 of FIG. 19 in detail- 
As shown/ there are displayed the alarm message showing 
the operator that file transfer is not allowed (transfer 
inhibition alarm) and a message showing the operator the 
short memory size and the' fact that file transfer will be 
allowed if the number of designated files is reduced 
(redes ignat ion request) (step S61) ♦ FIG* 20B shows a 
specific picture displaying such messages. As shown, the 
picture additionally displays a cancellation list key* 
Whether or not the operator has touched the 
cancellation list key is determined (step S62) . If the 
answer of the step S62 is NO, whether or not the operator 
has touched a return key is determined (step S72) - If the 
answer of the step S72 is NO, the step 562 is repeated. 
If the answer of the step S72 is YES, a flag fReCheck is 
reset {step S7Q) . if the answer of the step S62 is YES y 
processing lor allowing the operator to determine files 
to cancel is executed {step 563) . 

FIGS . 23 and 25 each show a particular candidate list 
generated in the step 563. As shown, the candidate list 
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lists five different files specifically that have been 
designated (reversed) in FIG. 22. -Among the five files, 
files that can be transferred are reversed, so that the 
operator can recognize the other files as candidates than 
may be canceled (step S64) . In this condition, when the 
operator touches a transfer key positioned at the bottom 
right of the picture shown in FIG, 23 or 25, all the 
designated files of the file list are transferred to the 
destination in the step S152 and successive steps of FIG* 
19. 

Further, the total capacity of the designated files 
axxd the residual capacity of the destination are displayed 
at the top right of the picture of FIG, 23 or 25 (step S65) . 
This allows the operator to manually alter the designated 
files while recognizing the coaabination of files that can 
fce transferred* 

When the operator touches the transfer key {YES, step 
S66) f the flag fReCheck is set in order to again determine 
whether or not the designated files can be transferred 
(step 571) . This is followed by the step S153 of Fig* 19. 

If the answer of the step S66 is NO and if the operator 
touches the return key {YES, 3tep 567) , the usual file 
designation picture shown in FIG. 22 is again displayed 
in place of the file designation picture for the transfer 
mode shown in FIG. 23 or 25, Specifically, the flag 
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f-ReCheck is reset (stsp S70) in order to prevent the 
designated files from being checked again (step S70) , 
Subsequently, the picture showing the file list is 
displayed (step S73) . 

Whether or not the operator has again designated 
files or canceled the designation is determined (step S68) * 
The result of this decision is reflected by the display 
of the step S65* Specifically, if the answer of the step 
S68 is YES, the total capacity of newly designated files 
is calculated (step 569) and displayed so as to allow the 
operator to confirm the execution or again designate other 
files* If desired, the short memory capacity of the 
destination may be substituted for the total capacity of 
designated files and residual capacity of the destination 
being displayed. 

The step S63 shown in FIG, 21 will be described in 
detail hereinafter. First, the step S63 will be outlined 
by using the transition of the display* FIG, 22 shows the 
file designation picture being displayed- In this picture, 
files designated in the preceding picture are reversed* 
Assume that the operator, watching the picture of 
FIG- 22, touches a "shift document" key/ but the residual 
capacity of the designation is short* Then, the alarm 
message of fig. 20B is displayed* When the operator 
touches a '"candidate" key in the picture of FIG, 2 OB, the 
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candidate list of FIG* .23 or 25 is displayed. 

FIG. 2 6 shows a procedure for determining the files 
to be" canceled. Briefly, the procedure generates a 
candidate list by selecting the combination of files, 
which can be transferred, such that the number of files 
to be canceled is minimum, i,e,, the number of files to 
be transferred is maximum* This successfully meets the 
operator's demand even if the residual capacity of the 
destination is small ♦ 

Specifically, as shown in FIG- 2 6, the initial 
condition j = 1 and a 2ero total file size are set (step 
381) * Subsequently, the files designated by the operator 
(reversed files in FIG, 22) are rearranged in the 
incrementing order as to the file size (step S82) * The 
file with the smallest file size to the file with the 
largest file size are sequentially picked up as files that 
can be transferred* At the same time, each file size 
picked up is added to the total file size {step S83) * 
Subsequently, whether or not the total file size is smaller 
than the residual memory capacity of the designation is 
determined {step 584) . • If the answer of the step is YES, 
the file number j is incremented by 1 (step S85) - If any 
other file not searched exists {NO, step S85) , the 
operation returns to the- step S83. When the answer of the 
step S84 changes from YES. to NO, it is determined that the 
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files up to the "j-1" file immediately preceding the j-th 
file, at which the answer of the step S84 becomes NO, can 
be transferred. Subsequently, a combination of such files 
that maximizes the number of files to be transferred is 
5 determined. The file designation list (reversed) and 
candidate list (non-reversed) shown in FIG. 23 are 
generated on the basis of thfe above combination and 
displayed (step S87) . 

FIG. 27 shows a procedure that is an improved version 

10 of the procedure of FIG. 26. The procedure to be described 
generates the candidate list by using the same criterion 
as the procedure of FIG- 26. In addition, when a plurality 
of combinations of files that can be transferred have the 
same number of files, the procedure to be described gives 

15 priority to a combination having the largest file size that 
can be transferred. 

Specifically, as for the files shown in FIG. 23, two 
different combinations of three files that can be 
transferred exist: 

20 

combination 1 : 

TEST 

combination 2: 

25 PICS 



document names Ptr002, REPORT and- 

total file capacity 38 
document names PtrQ02, REPORT and 
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total file capacity 43 

The algorithm of the procedure shown in FIG. 26 will 
select the combination 1 because it sequentially picks up 
5 the files in the incrementing order as to file size. By 
contrast, the procedure to be described selects the 
combination 2 having the largest file size that can be 
transferred. 

As shown in FIG- 27, steps S91 through S96 are 

10 identical with the steps S81 through 8 6 of FIG. 26. In 
a file list sorted in order of size in the steps up to the 
step S96, the files up to the "j - 2" file can be transferred. 
A step.S97 and successive steps determine the remaining 
one file. The files following the "j - 2" file each are 

15 added to the total file size (capacity) of the preceding 
files, so that a file having the largest file size that 
can be transferred is found on the basis of the sum. The 
resulting combination of the files is displayed. 

Specifically, whether or not j is greater than 2 is 

20 determined (step S97} . If the answer of the step S97 xs 
NO, the detection of- a file having the largest file size 
is not executed- Therefore, it is determined that the 
files up to the - 1" file can be transferred while the 
w j" file and successive files are not selected. Such files 

25 are listed in the designated file list (reversed) and 
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candidate list (non-reversed) shown in FIG* 23 (stepS107) w 
After the step S107, the procedure of FIG. 27 returns. 
If the answer of the step S97 is YES, the position 
of the sorted " j - 2" file that can be transferred is stored 
{step S98) . The initial total file size is produced by 
subtracting the v j" file size from the total file size and 
then subtracting the M j - 1" file size from the resulting 
difference (step S99) , Zero is selected as the initial 
largest file size to be transferred (step S108) * 
Subsequently/ j - j - 1 is set. 

Whether or not the sum of the total file size and 
^j" file size is smaller than the residual capacity of the 
destination is determined (step 3101} ♦ Subsequently, the 
sum of the total file size and "j" file size is greater 
than the largest file size that can be transferred is 
determined (step S102} * If the answers of the steps S101 
and SI02 are YES, the largest file size that can be 
transferred is updated to the ^um of the total file size 
and file size* At the same time, the position of the 
above candidate file to be selected is stored (step 5103} , 

Subsequently, j is incremented by 1 to check the next 
file (step SI 04) . If any file not searched exists (NO, 
step S105) , the operation returns to the step S101, If 
the answer of the step S105 is YES, meaning that all the 
files have been searched, a step S106 is executed. In the 
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step 510 6/ the files up to the fixed file to be transferred 
whose position has been stored in the step S9B and the 
candidate file whose position has been determined in the 
step SI 03 are displayed in the designated state* At the 
same time, the other files are displayed in the non- 
designated state {step S106) * FIG. 25 shows the resulting 
list* listing the candidates to be canceled- As shown, the 
combination 2 is selected; Ptr002 and REPORT are the fixed 
files according to the sorting order while PICS is the 
candidate file according to the sorting order and 
determined in the step SI 03. 

Another specific sequences of steps for 
implementing the step S63 shown in FIG. 21 will be described 
hereinafter. First, the steps will be described by, using 
the transition of the picture. FIG* 28 shows the 
designated files being displaced. The designated files 
shown in FIG. 28 are reversed when selected in the initial 
picture that appears before the picture of FIG* 22. 

Assume that the operator touches the ^ shift 
document" key in the picture of FIG, 28, but the residual 
capacity of the destination is short. Then, the alarm 
message of FIG, 20B is displayed. When the operator 
touches the "cancellation list" key in the picture of FIG, 
20B A - a cancellation candidate list shown in FIG. 29 is 
displayed. Candidate files to be canceled are determined 
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on the basis of preselected criteria, so that the operator 
can distinguish the candidate files to be canceled from 
the other files. 

FIG. 3 0 shows a specific procedure for determining 
5. the files to be canceled. To generate the list of 
candidates to be canceled, the procedure selects a 
combination of files that can be transferred such that the 
residual capacity of the destination becomes minimum after 
the transfer of designated files. In addition, if a 
10 plurality of combinations of files to be canceled exist 
when files to be canceled are determined on the basis of 
the above criterion, the files are determined such that 
the number of files to be transferred is maximum. 

The following parameters are used in this specific 
15 procedure : 

N: number of desired files to be transferred (four 

in FIG. 28) 

i: number of files to be selected from N files and 
combined (corresponding to i of nCi) 
20 maximum file size: maximum file size existing in 

combinations of files determined to be smaller than 
destination's residual capacity during search of 

2nCi files 
25 t-i 
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maximum file list: among combinations of files determined 
to be smaller than destination's residual capacity during 
search 

N 

of SnCi files 
i-i, 

combination of files having the maximum file size 

k: position with respect to nCi file combination 
lists produced by NCi 

As shown in FIG. 30/ tQ pick up the files {reversed 
in FIG* 28) selectedby the operator, the initial condition 
of i = 1 and the maximum (MAX) file size = 0 are set (step 
Sill) . Subsequently, uCi combination file lists each 
listing i files selected from N designated files are 
generated {step Si 12) • 

A position k = 1 is attached to a file list generated 
by i = 1 (step S113) . The total file size of the files 
listed in the "k" file combination list is produced as a 
file list size (step 5114) • If the file list size is 
smaller than the residual capacity of the destination (YES/ 
step S115) , but greater than the maximum file size (YES, 
step SI16) , data representative of ^maximum file size = 
file list size" and ^maximum combination file list - w k" 
combination file list" are stored (step S117) . As for i 
= 1 and k = 1, the above data are continuously stored. 
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Subsequently, after the position X has been 
incremented by 1 (step S118-), whether or not all of the 
wC* file lists have been. searched, i.e., k is greater than 
N is determined (step S119) * If the answer of the step 
S119 is NO, the step S114 and successive steps are repeated 
with the next combination file list* When k reaches N, 
the search of the combination file lists based on i = 1 
ends , 

After the search of the combination file lists *Ci, 
whether or not all Qf hCi (i = 1 through N) combination 
file lists have been searched is determined (step S120) . 
If the answer of the step S120 is NO, i is incremented by 
1 (step 5121) in order to search the next nCi combination 
file lists (steps S112 through S119) . After the last 
combination file list hCn has been searched, i,e*, if i 
is greater than N (YES, step S120}, the file list 
represented by the latest data updated and stored in the 
step 5117 is displayed- In the file list, the files of 
the maximum combination file list are reversed while the 
other files are not reversed. In this manner/ the file 
list lists candidate files to be canceled* 

As the step SI 16 indicates, when the file list size 
is equal to the maximum file size, priority is given to 
the maximum file size. It follows that when a plurality 
of file combinations having the same file list size exist, 
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a file combination including the greatest number of files 
is adopted* 

The step 563 included in the procedure of FIG. 30 
may be improved/ as will be described hereinafter. The 
improved procedure uses an extended function of specifying 
the order of selection. Specifically, when the operator 
touches a file being displayed on the touch panel 31, the 
file selected is reversed while/ at the same time, a number 
^designated file number + 1" is displayed in an item ""Order" . 
By using this function, the operator is capable of 
specifying a desired printing order of files or a desired 
deleting order of files* 

Files to be canceled are determined such that the 
residual memory capacity of the destination becomes 
minimum after file transfer or such that the number of files 
to be transferred is maximum/ as stated earlier. At this 
instant, if a plurality of combinations of files to be 
deleted exist, the improved procedure to be described 
determine files to be deleted such that the number of files 
of low numbers attached by the above-mentioned specified 
order of selection is maximum. 

For example, assume that files are designated as 
shown in FIG, 28, and that the residual capacity of the 
destination is 90. Then, the following two different 
combinations that satisfy the residual capacity of 90 and 
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maximize the number of files exist: 

coicibination li document name Ptr002 / Ptr003 and 

total file capacity 90 
coiabination 2; document name PtrQ03, Ptr004 and 

total file capacity 90 

The criterion baaed on the specified selection order 
particular to this procedure is applied to the above 
specific condition. Specifically, in the combination 1, 
the positions of the documents Ptr002, Ftr003 and TEST as 
to the selection order are ^1", w 3" and "2", respectively* 
In the combination 2, the positions of the documents Ptr003, 
Ptr004 and TEST as to the selection order are tt 3 ff , "4" and 
M 2", respectively. Therefore/ the coiobination 1 has more 
files of low numbers than the coiobination 2 and is selected. 
This scheme desirably takes account of the operator's 
intention . 

Specifically, as shown in FIG. 31, steps S137 through 
139 are inserted between the steps 3116 and 117 of FIG. 
30- During the steps S134 through S142, the coinbination 
file lists nO are sequentially searched to find a file 
list having the maximum file list size, as stated earlier* 
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During this process/ whether or not the combination file 
list nCn being dealt with has a file size greater than the 
maximum size having been found is determined (step S136) * 
If the answer of the stop S13S is YES, whether or not the 
above two file sizes are equal is determined (step S139) . 

If the answer of - the Step SI 39 is YES, whether or 
not the number of files listed in the file list nCn is equal 
to the number of files listed in the maximum combination 
file list is determined {step S138) . If the answer of the 
step S13B is YES, whether or not the "k" combination file 
list includes more files of high positions as to the 
selection order than the maximum combination file list is 
determined (step S139) • If the answer of the step S139 
is YES, the "k" combination file list is selected. As a 
result, the data stored in the step S14 0 is replaced with 
the data of the combination list to be checked this time. 

If the answer of the step SI 39 is NO, meaning that 
the "k" file list to be checked this time includes many 
files of low numbers as to the selection order, the data 
stored in the step SI 40 is not updated- By contrast, when 
the numbers of file3 are equal, the procedure of FIG. 30 
does not give consideration to the selection order of the 
file list. 

Assume that the residual capacity of the destination ■ 
is short, but designated files can be transferred if the 
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number of pages is reduced- : Then, the procedure of FIG. 
31 reflects the operator's intention more than the 
procedure of FIG. 30- k 

In various procedures described above, a file that 
5 is a single page or a plurality of pages is dealt with as 
a minimum unit and selected and transferred on a page basis * 
The present invention is, of course, practicable even when 
the minimum unit is a gage and selected and transferred 
on a page basis. 

10 in accordance with the present invention/ a 

controller included in a» im^ge data storing device or an 
image processing device for processing image data is 
loaded with a program for executing the above-described 
image data transfer control method. The program is stored 

15 in a conventional recording medium that can be read by a 
computer and installed in the controller. 

In summary, it will be seen that the present 
invention achieves various unprecedented advantages, as 
enumerated below* 

20 (1) When image data are transferred between 

different storing means, whether or not storing means 
included in a destination is capable of fully storing the 
image data is determined. The transfer is interrupted in 
accordance with the result of the above decision. This 

25 obviates transfer failure that may occur during transfer 
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due to a memory- full condition, and thereby frees the 
storing means from wasteful operations while promoting the 
effective use of the storing means. Particularly, a CD-R 
or similar write limiting type of storing means does not 
5 allow image data to be again written in its region once 
used. Also/ a CD-RW* which is another write limiting type 
of storing means, is limited in the guaranteed number of 
times of writing. In the event of transfer to an external 
storing using such a storing- medium, the decision on the 

10 allowability of transfer effected beforehand not only 
obviates wasteful operations, but also enhances the 
efficient use of the storing medium. Even during transfer, 
the capacity of the destination is examined in order to 
determine whether or not file transfer is allowable. This 

15 insures the decision on the allowability of transfer to 
prepare for file storage that may be derived from another 
function during transfer- It is therefore possible to 
obviate troubles ascribable to the above occurrence and 
to rapidly execute processing for dealing with an 

20 estimated interruption* 

(2) To determine whether or not file transfer is 
allowable, the residual capacity of a destination and the 
total capacity of files or pages designated, but not 
transferred, or the number of files or pages are compared* 

25 This allows the advantage (1) to be easily attained. 
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(3) Assume that. one of the two storing means is 
-implemented by a CD or similar recording means that does 
not allow a plurality of accesses to occur at the same time. 
When image data are written to such a recording medium (in 
this case, the result of the initial limit check does not 
vary), whether or not file transfer is allowable is 
determined only before the start of file transfer. This 
also obviates wasteful operations and realizes high 
performance. 

(4) Assume th&t A use is made of a CD-R/ CD-RW or 
similar write limiting type of storing medium each having 
the previously stated particular limitation. Then, 
whether or not file transfer is allowable is determined 
beforehand* This also obviates wasteful operations and 
enhances the efficient use of the recording medium* 

(5) Whether or not the residual capacity of the 
destination is zero is determined- .Therefore, when a 
memory-full condition is likely to occur during file 
transfer, a check result can be easily attained and allows 
the memory- full condition to be readily coped with- 

(6) Assume that the destination is built-in storing 
means of the type allowing write accesses to occur at the 
same time . Then, to determine whether or not file transfer 
is allowable before file transfer, use is made of means 
for comparing the residual memory capacity or the number 
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of residual memory files of the destination and the total 
capacity of, among the designated file image data/ files 
or pages not transferred or the number of such files or 
pages * After the file transfer, use is made of means for 
determining whether or not the residual memory capacity 
of the destination is zero. This implements a check 
adequate for the transfer to storing means of the type 
described ♦ 

(7) When file transfer is. not allowed, an over memory 
capacity or Lhe amount of image data of designated files 
or pages to be transferred and the residual capacity of 
the destination are displayed* This provides the operator 
with useful information when the operator manually selects 
files to cancel, facilitating the selection. 

(8) Use is made of means for determining, when the' 
transfer of initially designated files or pages is not 
allowed/ determining whether or not transfer will be 
allowed if the number of files or pages is reduced. This 
shows the operator the possibility of transfer of part of 
the initially designated files' or pages and urges the * 
operator to alter the designation, insuring high 
performance . 

(9) Processing is executed to determine files or 
pages whose designation should be canceled to effect 
transfer . The operator can therefore easily search for 



and determine files 6r pages to cancel. This also insures 
high performance; 

(10) Files or pages to be canceled are determined 
such that the number of files or pages to be canceled is 

5 minimum* Therefore, even when the residual capacity of 
the destination is small, files or pages are selected and 
transferred in accordance with the operator's demand. 

(11) When a plurality of combinations of files or 
pages that minimize the number of files or pages to be 

10 canceled exist, files or pages to be canceled are selected 
such that the residual capacity of the destination becomes 
itdnimum- This promotes the effective use of the storing 
means of the destination and allows files or pages to be 
selected and transferred by a single operation in such a 

15 manner as to meet the user's demand as far as possible. 

(12) Files or pages to be canceled are determined 
such that the residual capacity of the destination becomes 
minimum after transfer. Therefore, even' if the residual 
capacity of the destination is small, files or pages are 

20 selected and transferred in accordance with the operator' s 
demand > 

(13) Assume that a plurality of files or pages that 
minimize the residual capacity of the destination after 
transfer exist. Then, files or pages to be canceled are 

25 determined such that the number of files or pages to be 
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transferred is maximum- This also promotes the effective 
use of the storing means of the destination and allows files 
or pages to be selected and transferred by a single 
operation in such a manner as to meet the user's demand 
as far as possible. 

(14) When more combinations of files or pages to be 
canceled exist, files or. pages to be canceled are 
determined such that the number of files or pages of low 
numbers with respect to the order of designation is maximum. 
This also promotes the effective use of the storing means 
Of the destination and allows files or pages to be 
accurately determined while reflecting the operator's 
indication* 

(15) Display means informs the operator of the 
presence of files or pages that can be transferred if the 
tile designation is canceled, further promoting easy 
operation* 

(16) Files or pages to be canceled and files or pages 
selected are displayed while being distinguished from each 
other. The operator can therefore reconsider files to 
transfer and manually designate desired files* This 
allows the desired files or pages to be transferred in 
accordance with the operator's demand. 

(17) After the transfer of files or pages selected, 
the files or pages canceled are displayed. Therefore, if 
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all the desired files can be transferred to external media 
by, e.g. / the replacement of the media of the storing means, 
easy operation is promoted. 

Various modifications will become possible for 
those skilled in the art after receiving the teachings of 
the present invention without departing from the scope 
thereof. 



